It has been proved that the duration of each phase in cell cycle of Xenopus cells can easily be determined by counting cells in G1i S, G2 and M in autoradiographed and stained preparations, and multiplying the fraction of cell number in each phase with generation time (Tg). At some different incubation temperatures, the following results were obtained: (1) at 18°C, G1, S, G2 and M were 30.2 h, 29.5 h, 10.1 h and 2.2 h with the total generation time of 72h; (2) at 23° C, G1, S, G2 and M were 15.lh,16.2, 4.3h and 0.4h with the total generation time of 36h; and (3) at 28°C, G1, S, G2 and M were 12h, 13.8h, 3.9h and 0.3h with the total generation time of 30h.
INTRODUCTION
In proliferating cell population, cells synthesize macromdecules from one division to the next one. It is well known that cells synthesize DNA during a restricted period of interphase (Swift 1950; Walker and Yates 1952; Howard and Pelc 1953; Lajtha et a1.1964 ) . This synthetic period or S phase is usually preceded by presynthetic gap (G1) and followed by postsynthetic gap (G2) before the cell goes to its mitotic division (M).
It has been found that the generation time of a dividing cell depends on the difference in growth medium or the pH in the medium, and most of the change in the generation could be accounted for that in G1 phase (Sisken and Kinoshita 1961; Sisken and Moraska 1965; Tobey et al. 1967) . The duration of the cell cycle and each phase are strictly related to incubation temperature.
When cells grow at different temperatures, the duration of G1, S, G2 and M changed) (Sisken, 1963; Rao and Endelberg, 1966; Watanabe and Okada,1967 ; Chibon 1973) .
It is easy to count cells in G1, S, G2 and M phase in autoradiographed and stained preparations.
Cell nuclei with silver grains are clearly identified as being in S phase ; two classes, the G1 nuclei with less DNA and G2 nuclei with more DNA. Count of cells in G1 and G? phases nuclei in S phase were eliminated.
The aim of the present study were to determine the relative duration of each phase in cell cycle of the Xenopus somatic cells in culture at three different temperatures by means of labeled interphase nude.
MATERIALS AND METHODS
The experiments were carried out on an established cell line (A-6) of Xenopus laevis. The cells were grown at 18, 23 and 28°C in a complete amphibian medium. Subcultures were started with 5 X 105 cells/ml of medium in 25 cm2 plastic tissue culture flasks. Replicate subcultures were grown at 23°C and 28°C for 48 h to reach a logarithmic growth phase while other subcultures were grown at 18°C for 4 days. Cells in the log phase at 23°C and 28°C were labeled with 2pCi /ml of 3H-TdR (5 Ci/mM) for 30 min, while those at 18°C were labeled for 1h. After labeling the radioactive medium was poured off and, cells were washed twice with non-radioactive medium. The cells were trypsinized, centrifuged and the pellet of cells was resuspended in 0.075 M KCI. The cells were fixed directly on slides with 3:1 absolute alcohol with glacial acetic acid and air dried. The slides were filmed with NTB 2, exposed for 5 to 6 days, developed and stained for lh with Giemsa. Using these preparations, labeled unclei, small nuclei, big nuclei and mitosis were counted.
RESULTS AND DISCUSSION
Pulse labeling followed immediately by fixation and subsequent Giemsa staining, enables a quick and convenient assessment to determining the relative duration of each phase in the cell cycle if the generation time is known. In such preparation, nuclei in S phase are labeled, nuclei in G1 are small and unlabeled, while nuclei in G2 are big and unlabeled (Fig, 1) . Lyndon (1973) has shown that it is possible to calculate the proportions of 2C and 4C nuclei in the shoot apex of Pisum by measuring the diameters of nuclei, he found significant differences between nuclear diameters of 2C and 4C nuclei. Knutton et al. (1975) also found that the volume of P 815 Y cells in G2 phase was double that of G1 cells.
The raw data obtained in this way are presented in Table 1 . In this table the fractions of cells in each phase of the cell cycle are shown. The fractions of G1, S, G2 and M phases were calculated directly from the raw data, without adjustment for the fact that the cultures were in a logarithmic growth phase when sampled. The adjustment was also made as to take account of this fact. The formula necessary to make this adjustment were kindly provided by Professor R. Cormack (Department of Statistics, St. Andrews University) and are as follows :
If G1i S, G2 and M phase occur in proportions of W, X, Y and Z, then the proportion of each phase in the cell cycle is given as follows
The results of unadjusted and adjusted fractions of the duration occupied by G,, S, G2 and M, phases were compared with the fractions obtained from the cell cycle analyses by means of the labeled mitosis method (Al-Saleh 1977 , 1983 and also inserted in Table 1 , These results show a reasonable agreement, although the agreement is still better in the comparison with ----) and by cell cycle analysis by Al-Saleh 1977 , 1983 . Cells were grown (A) at 18°C, (B) at 23°C and (C) at 28°C. the unadjusted fraction (Fig. 2) .
Multiplying the fraction of number of cells at different phases with the generation time at any given temperature gives the absolute duration of each phase. Comparing the duration of G1, S, G2 and M determined by this method with the finding of Al-Saleh (1983) by using pulse/chase mitosis mithod (Table 2) , it is clear that the two findings presented in Table 2 are well related. This indicates that the determination of cell number at different phases of the cell cycle may be reasonable method for determining the duration of the cell cycle phases.
In general, this method is simple and does not consume time, but there are some problems. Variable degrees of flatness of cell nuclei on slides for autoradiographs, and cells of ploidy higher than diploid might complicate the picture. However it proved to be practicable, at least to o first approximation, by confining attention to small clusters of cells within which the degree of flattening of the cells appeared to be uniform.
